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This invention is concerned with the industrial
application of acetotricarballylic esters, particu-
larly to coating and plastic compositions. The
invention also includes the production of certain
new acetotricarballylic esters, -

The acetotricarballylic esters correspond in
structure and composition with the following
general formula: :

CHs—CO0—CH~—~CO—OR
H—CO0—-OR’ M)
H~CO—-OR"”

where R, R’, and R’’ each denote the same or
different hydrocarbon radicals, more particularly
alkyl radicals, e. g. CH3 (methyl), C3H7 (normal
propyl, isopropyl), CsHs (normal butyl, iscbutyl,
Secondary butyl, tertiary butyl), CsHu (primary
amyl, isoamyl, secondary amyl, tertiary amgyl),
etc. Those esters in which R represents a hydro-
carbon radical which is different, either in com-
position or structure, from the hydrocarbon rad-
icals which are represented by R’ and R’’ are
new compositions of matter and constitute a part
of the present invention. The acetotricarballylic
esters are either viscous liquids or solids which
fuse at a low temperature. They are insoluble
in water but soluble in alcohol, acetic ether,
acetone and other organic solvents. They have
high boiling points gt ordinary pressure and, as
8 rule, cannot be gitilled without some decom-~
position except uhder a high vacuum, e. g., 1 to
10 mm. pressure. They are good solvents; for
example, they dissolve unvulcanized rubber,
cellulose esters, fusible resinous substances, etc.

In accordance with the present invention, the
herein described esters of acetotricarballylic acid
&re used as:modifying agents (e. g., Solubilizing,
flexibilizing, softening, or plasticizing agents),
and especially as flexibilizers or plasticizers, for
coating, plastic and molding compositions, more
particularly artificial or synthetic coating com-
positions (including synthetic lacquers, particu-
larly those comprising cellulose derivatives and

--especially cellulose esters) and synthetic plastic

and molding compositions of the cellulose ester
and/or the -artificial or synthetic resin type.
They can be readily incorporated In said com-
positions, particularly if said compositions are
in the liquid or fusible state, to give homogeneous
mixtures therewith; and, due to their high boil-
ing point at ordinary pressures and to their neg-
ligibly low vapor pressures at ordinary tempera-
tures, they are not sufficiently volatile to be
eliminated to any considerable extent under such

conditions as ordinarily prevail in the manu-
facture or use of said mixtures, or in the subse-
quent treatment to which the mixtures may be
subjected. The new acetotricarballylic esters

" which correspond with the following formula: 8

CHy—CO—CH—CO—0A
' U—~-CO0—0A’ @
Hy—CO—0A"

where A denotes & methyl (CH3) or an ethyl 10
(CzHs) group, and A’ and A’’ denote the same
or different hydrocarbon radicals having more
than two carbon atoms in their composition,
particularly aikyl groups, e. g. CsHr, C4Hg, CsHn,

“ete. are of particular value for use as modifying 18

agents for coating and/or plastic compositions,

particularly of the cellulose ester or resinous

type, and especially those which comprise arti-

ficial or synthetic resins. :
The acetotricarballylic esters for use in accord- 20

ance with the present invention may be prepared

by reacting d&n acetoacetic ester in the presence

of sodium alcoholate and of an absolute alcohol

with a halogensuccinic ester having the following

general formula: - 28

X~CH—CO—OR’
Hy—~CO—OR” -

where X denotes chlorine or bromine, and R’
and R’ have the same meaning as defined in 30
Formula 1 above. The halogensuccinic esters .
employed as intermediate reagents in the prep-
aration of acetotricarballylic esters may be pre-
pared by heretofore known methods, or they may
be prepared by treating an alcoholic solution of 38
a di-ester of maleic or fumaric acid with dry hy-
drogen chloride, or by dissolving maleic anhy-
dride in the alcohol of the ester desired, and treat-
ing the solution with dry hydrogen chloride.

The following example will illustrate the prep- ol
aration of an acetotricarballylic ester.

Ezample—23 parts (1 mol) of metallic sodium
are dissolved in 400 parts of absolute ethyl alco-
hol, and to the cooled solution (room tempera-
ture) there is added 130 parts (1 mol) of ethyl
acetoacetate and 292.5 parts (1 mol) chlorsuccinic
diamyl ester. The mixture is allowed to stand at
room temperature for one hour or more, or until
no more sodium chloride separates out. The so-
dium chloride is separated by filtration and the
excess alcohol removed from the filirate by evap-
oration on a water bath. The oil-like residue is-
thoroughly washed with cold ‘water. The impure
oil-like product thus obtained comprises the r -
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2
monoethyl-diamylacetotrlcarbanylate which has
the following probable formula:
CH;—CO0—CE~CO0—0C:H;
H-C0--0CHn
Hy—C0—-0C;Hy

If desired, it may be rectiﬂed by distillation under

& high vacuum. It is & viscous liquid which bolls -
with slight decomposition at about 230° C, at 104

mm pressure.

other tri-esters of acetotricarballylic acid may

be' prepared in a similar manner, ¥or example,
if an equivalent amount of dibutyl chlorsuccinate,
or dibutyl bromsuccinate, is used in place of di-
amyl chlorsuccinate, an oil-like product is cb-
tained which boils, with some decomposition, at
about 220° C. at 10 mm. pressure. It has the fol-
lowing probable formula:

OHjy~C0~CH~C0—0CsHy

'~ CHE—CO0—O0CHy

Hy~C0—O0CHs

Other di-esters of chlor (or brom)-—succinic
acid may be employed, e. g., the methyl, propyl
or phenyl ester, etc., and instead of the ethyl
ester of acetoacetic acld there may be u.sed the
methyl, propyl, butyl, etc. ester. .

In practice, the acetotricarballylic ester can be
incorporated with coating compositions, for ex-
ample, lacquers, such as the cellulose ester lac-
quers, solutions of natural or artificial gums or
resins in various organic solvents, etc., at any
stage prior to the application or use thereor ‘The
coating composition with which the acetotricar-
ballylic ester is combined or associated gives, upon
hardening, a film or coating of superior strength
and flexibility. The acetotricarballylic esters can
be added to synthetic resinous compositions in

their fusible, soluble form, or to the resin form- .

ing ingredients in the course of their reaction for
the production of the fusible, soluble form. If
desired, the modified resin may then be converted
into the fully condensed, insoluble, infusible or
hardened state by the application of heat and/or
pressure, or in any other suitable manner for
converting soluble, fusible resinous compositions
into the insoluble, infusible or hardened condi-
tion. For example, a fusible, partially condensed
product comprising a polyhydric alcohol and a
polybasic acid, for instance, glycerine and a poly-
basic acid such as, for example, maleic, malic,
succinic, tartaric or phthalic acid, may be pre-
pared in the usual manner; about 5 to 30 per cent.
by weight of an acetotricarballylic ester may be
incorporated therewith, heat being applied, if
necessary, to effect & homogeneous mixture; and

- the plasticized composition, with or without the

" addition of fillers, may then be hardened in the

usual manner, for example, by hot molding.
The acetotricarballylic esters may be added in
various proportions to coating and resinous com-
positions, it depending on the character of the
composition as well as on the degree of plas-

ticity desired in the final product. The. esters -

may be used in combination -or in . association
with resinous substances of various types, such
as, for example, the ketone, furfural, cumaron,

. phenol-aldehyde, urea, aldehyde-amine, poly-

10

1.

- hardened by ‘heat.

basic acid-polyhydric alcohol, ete., resinous com-
positions, especially those which are initially
fusible and are capable of being subsequently
The resulting combinations
can be cast, when in the fusible state, into suit-

able forms, or‘molds, and after hardening are.

. lowing probable formula:

- 8,017,883

tougher and more resistant to shock than the
corresponding resins which are unassociated with
the esters. They may be used in various ways in
molding compositions, varnishes, etc., and in so-
lution they may be applied on wire or other metal 5
articles as an enamel, or incorporated with pig-
ments and dyestuffs to give paints. .

. I claim:

" 1. An acetotricarballylic ester having the fol-
lowing probable formula: .

10
CHy~C0—CH—~CO—OR
H—CO—OR’
émco—on"
belng a viscous liquid or low-melting solid, in- 15

soluble in water, soluble in alcohol, acetone and

other organie solvents, and obtalnable by react~

ing an acetoacetic ester having the formula:
CH;~CO0—CHi—CO—OR

wl&h the halogensuccinic ester having the for- 20
muiaZ :
X~0H—~-CO0-OR’

H—CO—OR”

R, R’ and R’’ representing hydrocarbon radlca!s o5
of which the hydrocarbon radical represented by
R is different from the hydrocarbon radicals rep-
resented by R’ and R'’ and X representing chlo-
rine or bromine.

2. An acetotrica.rballync ester having the prob-
able formula:

cm—co—cn—fco-o.&
H~CO—~O0A’
, Hy—CO0—0A"
being & viscous liquid or low-melting solid, in- s
soluble in water, soluble in alcohol, acetone and
other crganic solvents, and obtainable by react-
ing an acetoacetic ester having the formuln.:
CH:—-CO—CH:—CO—-OA
with a halogensucclnlc ester having the formula:
X—CH—CO—0A’ ‘
Hs~CO—0A"
A denotlng a methyl or ethyl group, A’ and A’ &5
‘each denoting a hydrocarbon radical containing
more than two carbon atoms in its oompositlon.
and X denoting chlorine or bromine, -
3. An acetotricarballylic estet havlng the !ol- ]
80

on.—-co—-cn-co—on
H—CO—OR’
Hy~CO—~OR"
being a viscous liquid or low-melting solid, in- 3%
soluble in water, soluble in alcohol, acetone and
other organie solvents, and obtainable by reactlns
an acetoacetic ester having the formula: :
cm—co—cm—co—on
witha halogensuccinlc ester having the tormula
X—~CH~CO—OR’ )
Hy—~CO—-OR" :
R denoting an alkyl group, R’ and R’’ each de- a8
noting & methyl, propyl, butyl, amyl or phenyl
radical, and X denoting chlorine or bromine.
4. An acetotricarballylic ester having the fol-
lowing proba_ble formula:
CHs—CO—CH~CO0—0A
H—-C0—0A’
ém—co—-oy
being a viscous lquid or low-melting solld, in~
soluble:in water, uble in alcohol, acetone and
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other organic solvents, and obtainable by react-
ing an acetoacetic ester having the formula:

CHy—C O0~CHs—CO0—0A
with a halogensuccinic ester having the formula:
X—~CH-CO—0A’
Hi~CO—0A"

A denoting a methyl, ethyl, propyl, butyl or amyl
radical, A’ and A’’ each denoting a methyl,
propyl, butyl, amyl or phenyl radical, and X de-
noting chlorine or bromine. ’ ’
5. An acetotricarballylic ester having the fol-
lowing formula:
CHy—~CO—CH—CO0—0A
’ . CH~CO—0A’
Hy=00—0A"

being a viscous Hquld or low-melting solid, in-
zoluble in water, soluble in alcohol, acétone and
other organic solvents, and obtainable by react-
inz an acatoacetic ester having the formula:

CH—CO—~CH—CO—~0A
with a halogensuccinic ester having the formula:

X—~CH—CO—0A’

Hy—CO—0A” v
A denoting a methyl or ethyl group, A’ and A’’
each denoting an alkyl radical having more than

two carbon atoms in its composition, and X de-
noting chlorine or bromine.
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